N-methyl-D-aspartate receptors mediate responses of rat dorsal horn neurones to hindlimb ischemia.
We have investigated the role of NMDA receptors in the rat dorsal horn in mediating neuronal responses to noxious hindlimb ischemia, induced by acute occlusion of the femoral artery, as well as in the hyperalgesia evident when noxious mechanical stimuli were applied to the ischemic limb. Two specific NMDA antagonists, D-2-amino-5-phosphonovalerate (APV) and ketamine hydrochloride were applied intrathecally directly on to the spinal cord, in enflurane-anaesthetised rats. Both APV (1 microM and 100 microM) and ketamine (1 mM and 100 mM) inhibited the increase of dorsal horn neuronal firing rate induced by ischemia, but did not alter the neuronal response to noxious pinching or innocuous brushing of the receptive field. Both agents, however, abolished the hyperalgesia to noxious pinching induced by ischemia. Our results support the hypothesis that the excitatory amino acids are involved in the transmission of nociceptive information in the spinal dorsal horn, and also favour a central mechanism for hyperalgesia at the spinal level, possibly also mediated by the NMDA receptor.